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Abstract

Soil fertility deterioration is becoming a major constraint for higher crop production in Tigray. The prevailing
higher prices of inorganic fertilizer along with low nutrient value and shortage of organic nutrient sources like
Farm Yard Manure (FYM) has become a main problem in managing soil fertility problems, especially for
resource poor farmers. So, integrated use of organic and inorganic plant nutrient sources help to overcome
problems with the sole application and have more rewarding on maintaining better soil fertility. Based on this, a
field experiment was conducted to study the effect of integrated use of organic (FYM) and inorganic (Urea) plant
nutrient sources on soil fertility improvements in Tselemti wereda, May ani site during the 2012/13 off season
time. Organic (FYM) and inorganic (Urea) nutrient sources was integrated in different proportions to supply
60Kgha of Nitrogen (N) from both sources at different ratios. The treatment combinations are T1 (control or
with no fertilizer), T2 (100%lIF), T3 (25% FYM+75%IF), T4 (50%FYM+50IF), T5 (75%FYM+25%IF) & T6
(100%FYM).Phosphorus was applied at a recommended rate in the form of TSP, adjusted on the basis of
phosphorus present in the soil and FYM. The experiment was arranged in RCB Design with four replications per
treatment. Tomato (variety; Roma VF) was planted in rows. FYM used for the experiment was well decomposed
and one year old. Top soil (0-30cm)and FYM were sampled before transplanting tomato seedlings and similarly
after harvest soil was sampled and analyzed for its major chemical composition in the laboratory.The results of
the experiment showed that the integrated use of FYM and Urea in different proportions significantly increased
soil pH, Organic carbon, CEC, ava.P, Total N and ava.K.(p< 0.05). Comparing fertilized treatments most of the
soil parameters were better in treatments where N from FYM source was above 50%.The overall study revealed
that a combined application of FYM with Urea at (25:75 and 50:50 ratios) not only significantly improve soil
fertility but also increase marketable tomato yield and economic profit. Therefore, it is recommended for
tomato producers of Tselemti wereda for profitable tomato yield and sustainable soil fertility.
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1. Introduction

Recent agricultural trends indicate that yield for many crops are not rising as quickly as they did because of
declining soil fertility and mismanagement of plant nutrients. So the challenge for agriculture for the future
generations will be to meet the world’s increasing demand for food while, maintaining and improving soil and
environmental quality in a sustainable way (Peter ef al., 2006; Reeves, 1997).

According to Balesh (2006), Soil fertility degradation is described as the most important constraint to
food security in Africa in general and SSA in particular. Nutrient status is widely constrained by the imbalances
caused due to nutrient input and outputs, resulting to negative nutrient balances. The problem with nutrient
imbalance is attributed to insufficient use of mineral and organic nutrient sources as inputs relative to nutrient
loss as exports, primarily through harvested products, leaching, gaseous losses and soil erosion, resulting in
lower crop yields than the potential productivity. It is estimated that an average of 660 kg N ha™', 75 kg P ha™,
and 450 kg K ha has been removed from 200 million hectares of cultivated lands in SSA in the past 30 years
(Habtegebrial and Haile, 2009).

Similarly, soil fertility status of Ethiopia is not much different from the situation of SSA region, except
higher rates of nutrient depletion and land degradation than most of SSA countries, due to lack of adequate
mineral fertilizer input, limited return of organic residues and manure, high biomass removal, erosion, leaching
and its dominant high land topography. So, there is an urgent need to improve nutrient management
(Habtegebrial and Haile, 2009).

Use of chemical fertilizers is an essential component of conventional agriculture. This approach
emphasized the use of external inputs and expensive technologies and often disregarded farmers’ knowledge and
the resources at their disposal (Ndufa et al., 2005).Excessive amounts of inorganic fertilizers are applied to
vegetable crops in order to achieve a higher yield and maximum value of growth. The impact of increased
fertilizer use on vegetable production has been large, but ever increasing cost of energy has been an important
constraint for increased use of inorganic fertilizer particularly for resource poor farmers (Lay et al, 2002).
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Furthermore, ecological and environmental concerns over the increased and indiscriminate use of inorganic
fertilizers have done research on the use of organic materials as a source of nutrients very necessary (Muhammad
et al, 2003).

Organic plant nutrient sources can serve as potential alternative to mineral fertilizers for improving soil
fertility, microbial biomass and crop productivity. So, utilization of locally produced manures by vegetable
producers may increase crop yields with less use of chemical fertilizer (Ouda and Mahadeen, 2008).

It is not possible to obtain a higher crop yield by using organic manure alone due to their unavailability
in excess amount and they contain a comparatively low quantity of nutrients compared to inorganic fertilizers
(Sarker et al., 2011). Therefore, an urgent need to develop a technology which emphasis on the reduced use of
purchased chemical fertilizers, the significant saving of scarce cash resources for small farmers, ensures the
conservation and efficient use of native soil nutrients and recycling of organic nutrient flows (Vlaming et
al.,1997). Hence, integrating the two forms (Organic and inorganic nutrient sources) and using simultaneously
has been suggested as the most effective and alternative method of replenishing and maintaining soil fertility in
order to achieve better crop yield. In this regard Farm Yard Manure (FYM) integrated with inorganic fertilizers
(Urea), is one of the promising techniques for improving soil fertility and increasing tomato productivity (Sadaf
and Qasimkhan, 2010).

The use of organic materials in combination with inorganic fertilizers to optimize nutrient availability
to plants is a difficult task as organic materials have variable and complex chemical nature. This requires the
understanding and knowledge about the chemical composition, particularly the nutrient content and carbon
quality of organic materials and its interaction with inorganic nutrient sources. Numerous trials have compared
the yields from a given amount of inorganic fertilizer (A), organic material (B) and their combination (A+B), in
many situations (A+B) have better soil fertility repletion and produced higher yields than A or B alone

The judicious integrated use of both nutrient sources provides an ideal environmental conditions for
the crop, as the organic source improves soil properties and enhance the activity of soil biota, immobilize
nutrients and slowly releases them, while the inorganic sources made available nutrients immediately, avoiding
nutrient depression periods and hastens the decomposition of organic material (Habtegebrial and Haile, 2009). It
has been acknowledged that organic and inorganic fertilizer inputs cannot be substituted entirely by one another
and are both required for better and sustainable crop production (Anderson ef al., 2002; Place et al., 2003).

The farming system in Tigray is mixed crop —livestock system and farmers are commonly used organic
manure especially FYM. FYM is among the important soil amendments to which farmers’ access in mixed
farming systems. However, availability of FYM in enough amounts is always a concern, but from the literature it
is clear that if FYM is integrated with mineral fertilizes’, it could be used even for the better and sustained soil
fertility. However, no study has been done on the use of integrated fertilization on the soil fertility status so far in
the study area. Therefore, the aim of this research was to examine the effect of integrated use of FYM and Urea
nutrient sources on soil chemical properties on the off season tomato production, at Tselemti ‘woreda’ northern
Ethiopia.

2. Materials and Methods

The field experiment was conducted at North Western Zone of Tigray, Tselemti woreda May ani ‘kebele’ on
farmer fields during the off season of 2012/2013.The experimental site lies at 13°40°N and 38°09’E and at an
elevation of 1370 meters above sea level (masl). The mean temperature ranges from a minimum of 15.8 °C
(December) to an average maximum of 35.6°C (May). It is a low altitude area with average 6 years annual
rainfall of 1279.75 mm. The average relative humidity, wind speed and daily sun shine hours of the area are
46.2%, 101.7 km day™ and 8.61hrs respectively. Generally the agro-ecological zone of the ‘woreda’ is hot to
warm-moist lowlands (M 1-7) and Tepid to cool-moist mid highlands (M2-5).

The dominant soil types in the study area are Cambisols, Fluvisols, Nitosols and Vertisols. The result
of the experimental site soil analysis shows that the textural class of the soil was clay with a particle size
distribution of 37% sand, 19% silt and 44% clay and a pH of 5.98. In addition, the soil was slightly acidic with
low total nitrogen, low organic carbon and available phosphorus. This type of soil dominates in all irrigation
areas of the study ‘Woreda’

Surface soil samples from the depths of (0-30cm) were randomly collected from different points with
in the entire experimental field using an auger before planting to form composite samples. The samples were
analyzed at Tigray Agricultural Research Institute (TARI) soil laboratory center and Mekelle University to
determine the soil chemical and physical properties such as: texture, soil pH, total nitrogen, available phosphorus,
available potassium, CEC, and organic carbon. Standard laboratory procedures for analyzing physical and
chemical parameters were carried out for the composite surface soil samples. Soil texture was determined by the
hydrometric method (Day, 1965; Gee and Bauder, 1986). Organic matter was determined based on the oxidation
of organic carbon with acid dichromate medium following the Walkley and Black method as described by Dawis
and Freitas (1970). Total nitrogen was analyzed using the Kjeldahl method (Dewis and Freitas, 1970). The
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available soil phosphorus was determined according to the methods of Olsen and Dean (1965); available
potassium using the Morgan method (Morgan, 1941); CEC using the ammonium acetate method and Soil pH
was determined in 1:2.5 soils: water ratio using a digital pH meter (Sahelemedhin and Taye, 2000). Composite
soil samples of 1kg from three angular points within the plot (0-30 cm) were collected from all the 24 plots after
harvest. The same procedure was followed like that of pre planting to analyze the same chemical properties of
the soil to determine the effect of applied different treatments in the soil.

Well decomposed and one year old of FYM was used as a source of organic nutrient. The same
method as the soil was used for preparation and analysis of the major chemical parameters of the FYM.

The field experiment was laid out in Randomized Complete Block Design (RCBD) with six treatments
and four replications. Accordingly, treatments were assigned randomly to the experimental plot within a block.

Tomato is a heavy feeder of plant nutrients especially nitrogen. The nitrogen demand of tomato is
depending mainly on the fertility status of the soil, cultivar and the target yields expected. According to Shankara
et al., (2005), for 40t/ha of tomato production (bench mark yield planned by BoARD), 120Kg N/ha is required.
In order to add the required amount and proper integration of organic and inorganic fertilizers for tomato
production, soil test and calibration of nutrients based on soils laboratory result is very important. The following
procedures were used for the proper calibration and integration of fertilizers.

A pre- transplanting composite soil (0-30cm) sample was characterized in the laboratory for nitrogen,
phosphorus, bulk density and other parameters. Based on the soil laboratory results of nitrogen and bulk density,
the total amount of nitrogen/ha in the 0-30cm depth was calculated.

Accordingly, from the total nitrogen present in the soil about half is always be available (dynamic
reserve) and the other half does not easily release (inert reserve),similarly only about 4% of the dynamic reserve
is directly available for crop production. Through this information the total nitrogen present in the soil is
calculated then subtracted from the required amount and identified the gap. In order to fill the gap and supply the
recommended amount of nitrogen from both inorganic & FYM sources, laboratory analysis of FYM was also
carried out. According to Gordon et al., (2000) the amounts of organic N converted to plant-available forms
during the first cropping year after application vary according to both livestock species and manure handling
systems, but in general, about 50% of the organic N may become available the year of application and nearly all
of the phosphorus in manure is available for plant use the yea of application. Phosphorus was also applied at a
recommended rate in the form of superphosphate and adjusted on the basis of phosphorus present in the soil and
FYM.

Based on the above procedure there was about 60kg/ha of nitrogen present in the soil. So, only 60Kg N
is applied to calibrate the nutrient requirement of the tomato crop. To supply this amount of nitrogen for tomato
from the sole application of FYM and Urea 18t and 130Kg is required respectively. The treatments were
arranged based on this principle.

Table-1: Treatment details used in the experiment

Treatments % N % N Treatment details Nutrient equivalency from both sources
from from
FYM Urea

T, 0 0 Control Control

T, 0 100 No FYM +130Kg/ha Urea 60 Kg N from IF only

Ts 25 75 4.5tha FYM+97.5Kg/ha Urea 15Kg N from (FYM)+45Kg N from IF

Ty 50 50 9t/ha FYM +65Kg Urea 30Kg N from (FYM)+30Kg N from IF

Ts 75 25 13.5t/ha FYM +32.5 Kg/ha Urea 45Kg N from (FYM)+15Kg N from IF

T, 100 0 18t/ha FYM +No IF 60 Kg N from FYM only

All collected data in this study were subjected to one way statistical analysis of variance (ANOVA)
following a procedure appropriate to a randomized complete block design and was computed using Gen-Stat 13"
edition statistical software. Whenever the treatment was significant, least significance differences (LSD) by
Dunken’s multiple range comparison was used for mean separation at p=0.05 &p=0.001.The statistical model
used for analysis of the data collected from the experimental field is given by:

Yiji = WHA+Bj+ g,

Where:

Yk = the response variable

p = Overall mean.

A, = Effect of factor A (organic fertilizer),

Bj= Effect of factor B (inorganic fertilizer),

gk = Treatment error of factor A (organic fertilizer) and factor B ( inorganic fertilizer) and replication as block
K.
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3. Results and Discussion

3.1. Pre-transplanting Surface Soil Laboratory Results

The pre-transplanting composite surface soil sample (0-30 cm) collected from the experimental site was
analyzed for some selected physcio-chemical soil properties. The result of the soil analysis showed that the
textural class of the soil as clay (37% sand, 19% silt and 44% clay) with a soil pH of 5.98, available phosphorus
of 6.54 ppm, CEC of 17.8 meq/100gsoil, organic carbon of 1.65%, and total nitrogen of 0.08% (Table 2). The
soils were moderately acidic (5.6-6.1) and has very low total N (less than 0.1%) and poor soil organic carbon
(less than 1.7) (Landon, 1991; Defoer ef al., 2000). According to these results, clearly justify, the need for the
external application of organic or/and inorganic sources based on the base recommendation for the different
crops grown in the area. Similarly, the results of the undisturbed soil analysis were used as inputs in determining
the frequency and amount of irrigation during the experimental period.

Table -2: Pre-transplanting soil physico- chemical properties (0-30cm)

S/N Characteristics Unit Value
1 Sand percent 37

2 Silt percent 19

3 Clay percent 44

4 Textural Class Name - Clay
5 pH - 5.98
6 Organic Carbon percent 1.65
7 CEC meq/100gsoil 17.8
8 Total nitrogen percent 0.08
9 Available phosphorus ppm 6.54
10 Available potassium ppm 154.4
11 Bulk density gem™ 1.251

3.2. Chemical composition of FYM

The laboratory analysis result indicated that, the FYM were contained 21.55% organic matter 0.67 % total
nitrogen, 450 ppm available phosphorous and 1467.24 ppm of available potassium. This result indicates that, the
FYM have very high organic matter, total nitrogen and available phosphorus (London, 1991).

Table-3: Chemical characteristics of FYM used in in this study

Manure PH ocC oM TN Av.p Av.K CEC
(%) (%) (%) ppm ppm Meq/100g
FYM 7.26 12.52 21.55 0.668 454 1467.24 46.3

3.3. Effects of integrated use Organic and IF on Soil Chemical Properties

The mean square of the treatments of integrated use of organic and inorganic fertilizers on post-harvest soil
chemical properties is presented in table 4. The statistical analysis showed that combined application of organic
(FYM) and inorganic (Urea) fertilizers showed significant effect on all the soil chemical properties of the
experimental area (Table 4).

Table-4: Mean squares for Soil OC, OM, pH, Ava.p, TN, Ava.K and CEC.

Source of Df OC oM pH TN Ava..P Ava.K CEC
variation (%) (%) (%) (ppm) (ppm) (meq/100g)
Replication 3 0.02 0.06 0.004 0.0003 0.21 5.78 3.54
Treatments 5 0.29**  0.86**  0.061** 0.004** 10.54%** 2137.5%* 44.79%*
Residual 15 0.009 0.028 0.0014 0.0002 0.12 7.37 8.24

Total 23

OC=0OrganicCarbon;OM=0rganicMatter; TN=TotalNitrogen; Ava.p=Availablephosphorus;Ava.K=available
potassium; CEC=Cation Exchange Capacity; Df=Degree of freedom;*significant at p<0.05,**significant at
p<0.01;ns=non-significant; ppm=parts per million; %=percentage

As shown from table 1, the initial chemical properties of the soils indicate that they have low nutrient
contents. Comparison of fertility status of the soil after cropping showed that a combined application of organic
and inorganic fertilizer increased considerably the soil organic carbon content, CEC, available phosphorus and
available potassium, total nitrogen and pH indicating that there is improvement of the fertility status of the soil
(Table 4). The increase in the levels of soil organic carbon and organic matter might be the contribution of
organic manures, due to the ability of increasing soil organic matter content, and the contents of some major
nutrients in the soil which are slightly dependable on the level of organic matter (Adeniyan et al., 2011). Organic
matter shows a greater capacity to retain nutrients in forms that can easily be taken up by plants over a longer
period of time and have a longer residual effect of organic manures when applied to the soil (ibid)
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3.3.1. P

It is an important indication of the chemical status of the soil. Soil pH may provide a useful index of
potential nutrient holding capacity and fertility condition of soils. The results of the mean squares analysis of
the effects of integrated use of organic and inorganic nutrient sources on the major soil chemical properties are
shown in (Table 4). These results indicates that all the treatments increased the soil pH significantly (P<0.01)
over the control treatments. High pH (6.14) was observed in (T5) where 75% Nitrogen(N) was applied from
organic (FYM) and 25% from inorganic (Urea) sources followed by (T4) where 50% N from FYM and 50%
from Urea. Soil pH increased in all treatments except in the control and only Urea fertilized treatments,
compared to the pre sowing result. Plots receiving from a mixed application of FYM and Urea at (25:75, 50:50
and 75:25) ratios significantly increase the P of soil as compared with plots receiving Urea (100%) alone and
the control (non-fertilized) treatments. plots receiving 100%N from FYM was recorded lower pH than plots
receiving from a combination of (75: 25% and 50:50).

The results indicated that under the given experimental conditions, the combined application of FYM
and urea significantly improved pH of the soil. So, tomatoes do the best with a PH of 6.0-6.8, therefore
application of combined FYM and Urea at a ratio of 50:50(T4) and 75:25(T5) improved the soil pH from 5.98 to
6.1 and 6.14 respectively which is best range for tomato growth and increase the availability of most other
nutrients in this P range of soils. Reducing the level of N from inorganic (Urea) source to 25 % with the
remaining from FYM better improves soil pH than the rest treatments (Table 4). In this concern Adeniyan et al.,
(2011), reported similar results and explained that combined use of organic and inorganic manures could serve as
good amendment materials in ameliorating acid soils.

3.3.2. Organic carbon (%)

Sole and a combined application of organic and inorganic N sources had a highly significant effect (p<0.01) on
the organic carbon content of the sampled soil compared with the control treatments. Sole (100%) FYM
fertilized plots were superior over the mixed and only inorganic fertilized plots. Similarly combined fertilized
plots perform better than the sole urea treated plots in soil organic carbon. The highest organic carbon content
(2.54%) was recorded in plots fertilized with 100%N from FYM sources. Organic carbon of the soils was
increased from 2.21% to 2.54% as the ratio of FYM increases from 25% to 100%. Combined application of
FYM with urea even at a small ratio of FYM improves the soil organic carbon better than only Urea fertilized
plots. Likewise plots fertilized with only 100% FYM had 45.97% higher organic carbon content over the control.

The increase in soil organic carbon of sole FYM and mixed fertilized plots might be due the added
FYM, because all organic manures especially FYM contains a significant amount of organic carbon. Similar
results have also been reported by Abay et al. (2011) who reported an increase in soil organic carbon after
harvest of ‘teff’, which might be attributed to decays of weeds and roots of the test crop and/or reduction of
organic matter decomposition rate during the growing period of the crop. The results indicate that continuous
application of organic manure could enhance organic matter accumulation in the soil.

3.3.3. Available Phosphorus

The results provided in table 5 show that all the treatments had significantly improved (P<0.01) the available P
status over the control. It also indicated that the combined application of FYM and Urea at a ratio of (50:50 and
75:25) significantly improved available phosphorus compared with Urea and FYM alone. Higher and significant
increase of available phosphorus (67.13%) was recorded in plots receiving nitrogen from FYM and Urea in
75:25 combinations followed by plots received in 50:50 combinations (Table 5). The probable reason could be
attributed to the influence of organic manure which reduced the P-sorption capacity of the soil and enhance the
available Phosphorus in the soil by forming complex with ions of Calcium, Magnesium and Aluminum.

The lowest available phosphorus was obtained in control plots may be due to fixation of phosphorus.
As the application rate of FYM increased from 25% N (T3) to 75% N (T5), the available phosphorus also
significantly increased from 7.78 ppm to 11.8ppm (Table 5). The available phosphorus content was increased
considerably in all fertilized treatments/plots as compared to the pre —planting results. The results also indicated
that integrated application of organic and inorganic plant nutrient sources in irrigated tomato had added higher
amount of phosphorus to the soil than the only Urea fertilized treatments. The probable reason why available soil
P was higher in 75:25(T5) combinations may be due the added inorganic (Urea) fertilizer that hastens the
mineralization and increase the slow release of P from FYM by activating the soil biological activities. The
results agree with the findings of Aspasia et al.,, (2010) reported that combined organic/inorganic fertilization
improves the organic carbon status and available NPK and S in soil, sustaining soil health. Similarly Indrani et
al., (2008) also reported that increase of available phosphorus might be due to the decomposition of organic
matter accompanied by the release of appreciable quantities of carbon-di-oxide, as carbon-di-oxide production
plays an important role in increasing phosphate availability.

3.3.4. Available Potassium
The analysis results (Table 5) show that all fertilized treatments significantly (P<0.01) increase the available
potassium content compared with the control treatments. The available potassium content of the soil was highest
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(186.4ppm) in plots fertilized with 75% N from FYM and 25% from inorganic (urea). The next highest value
(181.2ppm) for available K was obtained from treatments receiving 50% N each from FYM and urea. Lower
values were noticed in control, with 121.7ppm (Table 5).These results suggested that, the integrated use of
inorganic(urea) and FYM improves better than the use of urea or FYM alone in terms of improving available
potassium despite the fact that the level of applied N was same either alone from urea, FYM or combinations of
both. The increase in soil available K in the combined use of organic and inorganic nutrient sources is also
important for the improvement of fruit quality by reducing cracking and improved the size of the
fruit.Improvement in the soil properties with application of organic manure might be a result of buildup in the
organic carbon, solublization of different organic nitrogenous compounds into simple and available form,
acidifying action of FYM on applied P at the time of decomposition making more P available, and reduction of
K fixation (Seyed, 1998).

3.3.5. Cation Exchange Capacity

The soil analysis after harvest shows that the cation exchange capacity of soil was significantly (P<0.05) greater
in plots that fertilized with FYM alone (N at 100%) and the combined application of FYM and Urea at 75:25(T5)
ratios than the inorganic (Urea) application alone and the control treatment (Table 5). The maximum CEC
content of (27.38meq/100g soil was obtained in plots receiving 100% N from FYM only(T6) and a combination
of FYM and Urea at (T5)75:25 ratios followed by 25.45meq/100g in plots receiving 50% N from FYM and 50%
from urea (T4). It was also observed that application of organic manures to the soil increased considerably the
soil organic C, total N, available P, available K and CEC compared to using the inorganic fertilizers and control
(Table 5). The increase in CEC of the soil in the experimental field especially in combined and sole FYM
fertilized plots was may be due to the added FYM that increases the soil organic matter which in turn, increase
the negative charges and be getting higher CEC. Indrani et al., (2008) reported similar results in which CEC,
available P, available K and organic carbon were significantly increased with the integrated use of organic
manure in conjunction with inorganic fertilizers.

3.3.6. Total Nitrogen (TN)

The one way ANOVA of soil analysis after harvest showed that Total Nitrogen (TN) content of the soil was
significantly greater in the N fertilized than in the control treatments (Table 5). The maximum total nitrogen
content of 0.165% was obtained in plots receiving 100% N from FYM followed by 0.155% in plots receiving
nitrogen in 75:25(T5) combinations; in both cases the values were significantly greater from other N fertilized
treatments. Mixed use of FYM and Urea especially at a higher ratio of FYM improves total nitrogen greater than
Urea fertilized plots. This is may be due to the less mobility nature of nitrogen present in FYM than inorganic
fertilizers, which accounts greater N in soils after harvest. This result agrees with the findings of Zhao et al,
(2009) which indicated that FYM combined with chemical fertilizer management resulted in higher increase in
soil organic matter, available nitrogen and available phosphorus. Combining organics with inorganic fertilizer
increase synchrony and reduce losses by converting inorganic N into organic forms. This increase in total N by
the organic manure (FYM) might be due to the direct addition of N through organic manure added to the soil
because the low recovery efficiency of N is associated with its loss by leaching, denitrification, volatilization and
soil erosion Aspasia et al. (2010).

Table-5: Influence of combined application of organic and IF fertilizers on soil properties

Treatments Treatment combination ocC pH TN Ava.P Ava.K CEC
%N from %N (%) (%) (ppm) (ppm) (meq/100
FYM From Urea
T, 0 0 1.74 ¢ 5.80° 0.09°  7.06° 121.7° 20.9"
T, 0 100 1.99 ¢ 5.93° 0.11°  8.34c" 155.4 ¢ 22.75"
T, 25 75 2.21° 6.01" 0.097° 7.87¢ 158.3¢ 22.45"
T, 50 50 2.23" 6.10* 0.13*  9.03" 181.2° 25.45"
Ts 75 25 2.24" 6.14*  0.16°  11.80" 186.4* 27.38"
T 100 0 2.54°  6.03"  0.165" 8.83° 167.5¢ 27.38"
CV (%) 4.5 0.6 10.2 3.9 1.7 11.6
SEM(%) 0.049  0.019 0.006 0.173 1.358 1.435
LSD(0.05) 0.15 0.06 0.018 0.5 4.1 4.32

Means with different alphabets in the same column indicate significant difference(p<0.05

3.4.Correlation of Selected Soil Chemical Properties

The simple partial correlation coefficient analysis result of soils revealed that soil fertility parameters after
harvest showed a positive and highly significant (P<0.01) correlation with the major soil fertility measurements
such as Organic carbon, total nitrogen, available Phosphorus, CEC etc. Organic carbon was positively and highly
significantly correlated with P" (1=0.69**), Total nitrogen(r=0.75%*), Available potassium (r=0.69**), available
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phosphorus (r=0.44**) and CEC (1=0.47*) (Table 7). Similarly total nitrogen was also positively and strongly
correlated with organic carbon (r=0.75*%*), available potassium (r=0.68**), available phosphorus (r=0.69**) and
soil pH(r=0.7**). This might be due to complementary effect of organic and inorganic fertilizers that increase
nutrient synchrony and reduces losses by converting inorganic to organic forms which optimum use of each type
of fertilizers for crop growth (Aspasia et al., 2010).

Table-6: Simple partial correlation between major soil fertility parameters

pH oC TN Ava.K Ava.P CEC
(%) (%) ppm PPM meq/100

pH 1.000 0.69** 0.7%* 0.94** 0.77** 0.66**
OC (%) 1.000 0.75** 0.69** 0.44* 0.47*
TN (%) 1.000 0.68** 0.69** 0.67**
Ava.K (ppm) 1.000 0.79%%* 0.67%*
Ava.P (ppm) 1.000 0.7**
CEC(meq/100g) 1.000

Conclusions

Integrated use of organic (FYM) along with inorganic (Urea) fertilizers performed better than the use of FYM or
Urea alone in terms of improving major soil chemical properties, despite that the level of applied nitrogen (N)
was same either from alone or combination of both and the interest of farmers toward the use of combined
nutrient source is increasing. The statistical result of this investigation showed that the combined use of FYM
and inorganic fertilizers significantly affect (increase) all most all of the chemical soil properties in the study site.
Soil properties such as organic carbon, soil pH, total nitrogen, available phosphorus etc. were considerably
improved. The result also showed that in plots fertilized with 50% N from FYM and above increase in all the soil
quality parameters. The combination of FYM and inorganic (Urea) fertilizers at 75:25 or 50:50 ratio increased
organic carbon, soil pH, available phosphorus, available potassium and cation exchange capacity better than the
application of either FYM or Urea alone. From this it can be concluded that the integration of FYM with
inorganic fertilizer is the best approach for soil fertility management and improving tomato productivity

References

Abay Ayalew, Kelsa Kena and Tesfay Dejene, (2011). Application of NP fertilizers for better production of teff
on different types of soils in southern Ethiopia; Journal of Natural Science Research, Volume 1(1)
Addis Ababa, Ethiopia.

Adeniyan O.N, Ojo A.O., Akinbode O.A., and Adediran J.A. (2011).Comparative study of different organic
manures and NPK fertilizer for improvement of soil chemical properties and dry matter yield of maize
in to different soils. Jornal of soil science and environmental management Available online at
http://www.academicjournals.org/JSSEM

Anderson J., Blackie M., Eilitta M., Fernandes E., Sanginga N., Smaling E., and Spencer D. ( 2002). A
consultative review of the Rockefeller foundation’s activities to improve and sustain soil fertility in
East and Southern Africa. New York.

Aspasia E., Dimitrios B., Anestis K., Bob Froud-Williams (2010). Combined organic/inorganic fertilization
enhance soil quality and increased yield, photosynthesis and sustainability of sweet maize crop.

Balesh Tulema (2006). Integrated plant nutrient management in crop production in the central Ethiopian
highlands. Norwegian University of Life Sciences, Norway.

Dawis and Frietas.(1970). Physical and Chemical methods of soil analysis. FAO Bulletin No. 10, Rome, Italy, p
275.

Defoer T., Budelman A., Toulmin and Carter S.E, (2000). Managing Soil Fertility in the Tropics, Amestardem,
The Netherlands.

Gee G.W., and Bauder J.W. (1986).Particle-size analysis. p. 383411

Habtegebrial K. and Hail M. (2009).Introduction to plant nutrition and soil fertility management. Mekele
University, Tigray, Ethiopia.

Indrani P. B., Arundhati B., and Jasbir S. (2008).Integrated use of legume green, manure and inorganic Fertilizer
on soil health, nutrient uptake and Productivity of rice. Indian Journal of Agricultural Research 42 (4):
260-265, Jorhat, Assam, India.

Landon J. R.(1991). Booker Tropical Soil manual: A handbook for survey and agricultural land evaluation in the
tropics and sub tropics. Longman Scientific and Technical Press, Essex, New York, USA, pp474.

Lay G.G., Baltissen W., Veilcamp W., Nyaki A., and Schrader T. (2002). To wards integrated soil fertility
management in Tanzania. Developing farmers options and responsive policies in the context of
prevailing agro-ecological, socio-economics and institutional conditions. Amsterdam, Netherlands.

156



Journal of Biology, Agriculture and Healthcare WwWw.iiste.org
ISSN 2224-3208 (Paper) ISSN 2225-093X (Online) mip

STE

Morgan M. F, (1941). Chemical diagnosis by the Universal Soil Tests System. New Haven, Bull. 450.

Muhammad U., Ehsan U., Ejaz A., and Amir L. (2003). Effect of Organic and in organic Manures on growth
and yield of Rice Variety “Basmati—2000”.

Ndufa J. K., Cadisch, G., Poulton,C., Noordin Q. and Vanlauwe, B. (2005)Integrated Soil Fertility Management
and Poverty Traps in Western Kenya.

Ouda B.A. and Mahadeen A.Y. (2008). Effect of fertilizers on growth, yield, yield components, quality and
certain nutrient contents in broccoli (Brassica oleracea).J.Agri.bio. 10: 62732

Peter G., Francesco G., and Montague Y. (2006).Integrated nutrient management, soil fertility, and sustainable
agriculture. Current issues and future challenges

Place F., Christopher B., Barrett B., Freeman A., Bernard D. and Vanlauwe, D. ( 2003). Prospects for integrated
soil fertility management using organic and inorganic inputs: Evidence from smallholder African
agricultural systems. Food Policy 8(2003): 365-378

Reeves D. (1997).The role of soil organic matter in maintaining soil quality in continuous cropping systems. Soil
tillage research 43:131-167.

Sadaf Javaria and Qasim khan M. (2010).Impact of integrated nutrient management on tomato yield, quality and
soil environment.Journal of plant nutrition 34(1)140-149. Pakistsn.

Sahelemedhin Sertsu and Taye Bekele (2000).Procedures for Soil and Plant Analysis.Technical paper No.74.
National Soil Research Center, Ethiopia Agricultural Research Organization, Addis Ababa, Ethiopia.

Sarker M. M., Matin, M. A., Hossain, M. G. and Ahmed M. (2011). Effect of tillage intensity, Fertilizer and
manure on Physical Properties of Soil and crop yield. J. Expt. Biosci. 2(2):61-66.

Seyed I G., Malewar and Yelvikar R.V. ( 1998). Influence of FYM and gypsum on soil properties and yield of
groundnut grown in vertisols. Agropedology 8: 73-75

Shankara N., Joep van Lidt de J, Marja de G., Martin H. (2005).Cultivation of tomato production, processing and
marketing.4"edition, Wageningen, Netherlands.

Vlaming J., Gitari J. N., and van Wijk M. S. (1997). Farmers and researchers on their way to integrated nutrient
management.

Zhao Y., Wang P., Li J., Chen Y., Ying X., and Liu S.(2009). The effect of two organic manures on soil
properties and crop yields on a temperate calcareous soil under a wheat-maize cropping system.

157



The IISTE is a pioneer in the Open-Access hosting service and academic event management.
The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.

Prospective authors of journals can find the submission instruction on the following
page: http://www.iiste.org/journals/ All the journals articles are available online to the
readers all over the world without financial, legal, or technical barriers other than those
inseparable from gaining access to the internet itself. Paper version of the journals is also
available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar

c Je‘ m l\l)l\C(())Ht\l(l\
I'OS

O ULRICHS\WEE  JournalTOCs |

£ 2 ¥ Elektromsche
008 Zeitscnnftendibliothek
( ) ¥/ \ "y
(’C\ | | LR
) A e

oCLC WF [ IBRARY

WorldCat



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

